The Answering Machine Generation 265 phone answering machines may be contributing to declining response rates.
Previous work in this area has focused primarily upon the incidence of answering machines (Baumgartner 1990; Tuckel and Feinberg 1991) , strategies for contacting these households (Piazza 1993; Piekarski 1990) , and demographic correlates associated with answering machine use (Oldendick 1993 ). Most of this research indicates that, although a significant percentage of households have such machines, a substantial proportion of these households are nonetheless accessible to survey researchers.
The current investigation extends this research by examining trends in answering machine use and by exploring more extensively the correlates of both answering machine ownership and the use of these machines to screen calls.
Data and Methods
The data come from nine random digit dialed telephone surveys of the adult (18 and over) population in South Carolina. Respondents within households were selected using the last birthday method (Oldendick et al. 1988 ; O'Rourke and Blair 1983). Households were contacted a minimum of six times before a final disposition was assigned. Senior interviewers recontacted households in which an interview was initially refused in an attempt to obtain a completed interview. After two refusals, no additional contacts were made. The surveys were conducted between November 1989 and November 1992 and covered issues such as public transportation, state budget priorities and taxes, race relations, the environment, and the arts. ' The prevalence of telephone answering machines was estimated in two ways. First, telephone numbers that produced any contact with an answering machine were tracked to determine whether they resulted in completed interviews, were never contacted, or were otherwise disposed. Second, the final questions in each of these surveys were (1) "Does your household have a telephone answering machine?" and, for those households that reported having one, (2) "Does anyone in your household ever use this telephone answering machine to screen unwanted calls?" Table 1 presents the percentage of calls resulting in a final "answering machine" disposition-that is, each time these numbers were dialed they went unanswered or reached an answering machine. While this outcome shows a slight tendency to increase over time, the variation is not statistically significant. Overall, call attempts resulted in either consistent answering machine contacts or a combination of answering machines and "no answers" about 2.5 percent of the time. At most, then, about 2 percent of households may be using a telephone answering machine to screen calls on a consistent basis.3
Self-Reports of Answering Machine Ownership and Screening
While the use of answering machines to screen calls may not be a major problem at present, other data show that both answering machine ownership and screening-at least of a sporadic nature-are increasing. Table 2 3. This figure is somewhat lower than the 5.7 percent reported by Tuckel and Feinberg (1991, pp. 206-7). While part of this difference may result from the fact that their study involved a different population, it is more likely a result of the use of alternative procedures. In their study, most households were called a maximum of three times, while in the surveys reported here numbers were attempted a minimum of six times. In addition, unlike our study, their "answering machine" disposition included not only consistent answering machine contacts, but also those cases in which a number yielded a callback followed by an answering machine on a subsequent call. Our estimate of 2 percent is an upper bound in that not all these households may be "screening" calls, in the sense that someone is at home, but using the answering device to determine who is calling; there are likely to be instances in which no one was available at the times we called, even when 20 or more calls were attempted. a Number of all sampled phone numbers that resulted in an answering machine disposition on each attempt or a combination of answering machine and "no answer" dispositions.
b Percentage of all sampled numbers that resulted in an answering machine disposition on each attempt or a combination of answering machine and "no answer" dispositions.
I In calculating the "% estimated households," the proportion of "never answered" numbers estimated to be households (rather than "ring no answer" numbers) was assumed to be the same as that for those numbers for which a household determination was made. also been an increase-from 38 percent to 48 percent-in the percentage of people indicating that someone in the household sometimes uses the device to screen calls. Since total call screening is a product of these two variables, it rose during this period from 9 percent to 19 percent. While these numbers are relatively large in comparison to the small percentage of households where consistent answering machine use was found, they are tempered by the broad scope of the question, "Does anyone in your household ever use this telephone answering machine to screen unwanted calls?" Obviously such screening was not occurring all the time, or we would never have reached them.4
The finding of little change in the percentage of households in which a telephone answering machine is consistently encountered seems somewhat in conflict with the report of significant increases in the proportion of households with answering devices and in the percentage of such households that use these devices to screen unwanted calls. 
Demographic Correlates of Ownership and Screening
Pooling across the nine surveys, table 3 shows the relationship of six background variables to answering machine ownership and to use of the machine for call screening.5 In examining these data it should be kept in mind that our questions measure incidence and use at the household level. It is not appropriate, therefore, to infer that the individual-level characteristics described here are directly related to answering machine ownership or the use of such devices to screen calls.
Rather, this analysis indicates the individual characteristics of those living in households that (1) have an answering machine and (2) use it
for screening.
The data indicate that family income is significantly correlated with ownership. Ownership is much more prevalent among those with higher incomes, and the percentage of households with answering machines increases steadily across income groups.
Urbanicity also was significantly related to ownership. Suburbanites were most likely to report having an answering machine, followed by those living in urban areas.
Turning to characteristics of individuals living in households with a telephone answering machine, education, age, and race each show significant relations with ownership. Higher educated individuals, particularly those with at least some college, more often reported an answering machine in their household. Similarly, both younger respondents and whites were more likely to report an answering machine. While these differences in answering machine ownership across subgroups are important, a more critical consideration from a survey research perspective is the extent to which such devices are used to screen calls. With the exception of age, however, these variables are 5. The data are pooled since the relations between these characteristics and answering machine ownership did not change over time. Given the large number of cases in this pooled data set, all the reported relationships were statistically significant at the .0001 level. More important, the relationship between answering machine ownership and total family income, urbanicity, education, and age was significant at the .001 level in each of the nine surveys. The relationship between ownership and race was significant at the .001 level in seven of the nine surveys; it was significant at the .01 level in November (see table 3) , it is mainly due to the higher incidence of answering machine ownership among certain groups rather than to differences between groups in likelihood of screening.7 Returning to the question of the subgroups that are most likely to be missed due to the use of answering machines as screening devices, table 4 shows the joint effect of education and age on answering machine ownership and screening.8 Cell entries are the deviations from the overall percentage of the sample using an answering machine to screen calls (14 percent). A positive figure means the group is more likely to screen calls, while a negative entry means a group is less likely to screen.
Within each age group, those with some college or a college degree were more likely than those with less education to screen calls. Moreover, within each of these education groups, younger respondents were generally more likely than older respondents to screen calls. Thus answering machine screening is a larger potential obstacle among certain subgroups, particularly younger, more educated respondents. Piazza (1993) reports a similar finding with respect to education.
Conclusions
This analysis provides a mixed message for survey research. The 2-3 percent of households that may regularly use answering machines to screen calls do not now represent a serious threat to the representativeness of telephone survey samples. On the other hand, both answering machine ownership and the use of these devices for at least some call screening increased consistently over the 3-year period of this study. The potential threat to representativeness is, therefore, also increasing.
Incidence of answering machine use and screening is also greater among certain subgroups of the population. Those with higher family incomes and more education, younger people, whites, and those living 6. Significant differences across age groups were noted in three of the nine surveys, with these differences largely a result of a much lower incidence of screening among those 65 and older. 7. The relationships between these characteristics and use of answering machines for screening did not change over time. 8. Education and age were chosen on the basis of a multivariate logit analysis, which identified them as the most important factors affecting answering machine ownership and call screening. This analysis is available from us on request. in nonrural areas are more likely to own a telephone answering machine and to screen calls. (We should note that the population on which this analysis is based does not include any very large metropolitan areas, where use of telephone answering devices for screening may be higher.)
Strategies suggested by previous studies, such as repeated calls or leaving messages on answering machines, may become less effective as the incidence of these machines and their use for screening calls becomes more widespread. Thus survey researchers need to track not only the incidence of answering devices and the demographic factors associated with screening, but also the effects that strategies such as leaving various types of messages have on reaching the answering machine generation.
